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Appendix Figure Legends

Appendix Figure S1.

A. Principal component analysis (PCA) of protein-coding gene expression levels, for untreated CHC and

control samples. The log2-transformed RPKM levels of all expressed protein-coding genes were used as

input for the PCA (Materials and Methods). Black: non-CHC; green: CHC low ISG; red: CHC high

ISG samples.

B. Same as A, for protein-coding genes associated with “response to interferon” Gene Ontology terms

(Materials and Methods).

Appendix Figure S2.

A. Results of the Homer transcription factor binding enrichment analysis (Materials and Methods), for

protein-coding genes that are up-regulated in CHC low ISG compared to control non-CHC samples. The

numbers in parentheses represent the percentage of genes that have this motif in the promoter region

and the estimated enrichment with respect to the genomic background.

B. Boxplots of the intensity of the expression change (log2 fold) between non-CHC patients and CHC

low ISG patients, for di↵erent categories of protein-coding genes defined based on the miRNAs that are

predicted to target them. Target predictions were determined with HITS-CLIP in Huh7 cells (Luna et al,

2015). From left to right: genes that are not targets of any expressed miRNA; genes that are targeted

by at least one expressed miRNA; genes that are targeted by miR-122-5p, miR-192/215, let7a-i/miR-98

and miR-15, respectively.

C. Boxplots of the intensity of the expression change (log2 fold) between non-CHC patients and CHC

low ISG patients, for di↵erent categories of protein-coding genes defined based on the number of miRNA

families that are predicted to target them. Only miRNAs with high expression in normal or HCV-infected

liver were analyzed (Hou et al, 2011). Evolutionarily conserved miRNA target predictions were extracted

from TargetScan v7.1 (Agarwal et al, 2015) (Materials and Methods).

Appendix Figure S3.

A. Results of the Homer transcription factor binding enrichment analysis (Materials and Methods), for

protein-coding genes that are up-regulated in CHC high ISG compared to control non-CHC samples.

The numbers in parentheses represent the percentage of genes that have this motif in the promoter

region and the estimated enrichment with respect to the genomic background.

B. Same as A, for genes down-regulated in CHC high ISG compared to control non-CHC samples.

C. Barplots representing the expression patterns of three categories of genes (all expressed genes, genes

up-regulated in CHC high ISG patients, and genes down-regulated in CHC high ISG patients compared

to control non-CHC samples), in the GTEx tissue transcriptome collection. For each expressed gene,

we scored the tissue or cell type in which its maximum expression level was reached. The height of

the rectangles represents the percentage of genes that reaches maximum expression in each of the tissues.

Appendix Figure S4.

A. Volcano plot for the di↵erential expression analysis between CHC patients with low levels of endoge-

nous ISG activation (CHC low ISG) and CHC patients with high levels of endogenous ISG activation

(CHC high ISG). The X-axis represents the log2 fold expression change in CHC high ISG compared

to CHC low patients. The Y-axis represents the false discovery rate (with a -log10 transformation) of

the di↵erential expression test. Protein-coding genes, candidate long non-coding RNAs (lncRNAs) and

other gene categories (including pseudogenes and transcripts with unclear coding potential, Materials

and Methods) are represented separately. Only genes with false discovery rate (FDR) < 10% and with
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fold expression change > 1.5 are shown.

B. Heatmap of the expression patterns of the top di↵erentially expressed genes between CHC low ISG

and CHC high ISG patients. To select the top di↵erentially expressed genes, we set a minimum absolute

fold change threshold of 3.5 for up-regulated genes and of 2 for down-regulated genes. The heatmap

represents the Z-score of the log2-transformed RPKM (reads per kilobase of exon per million mapped

reads) gene expression levels, normalized based on housekeeping genes (Materials and Methods).

C. Results of the Homer transcription factor binding enrichment analysis (Materials and Methods), for

protein-coding genes that are up-regulated in CHC high ISG compared to CHC low ISG samples. The

numbers in parentheses represent the percentage of genes that have this motif in the promoter region

and the estimated enrichment with respect to the genomic background.

Appendix Figure S5.

A. Results of the Homer transcription factor binding enrichment analysis (Materials and Methods), for

protein-coding genes that are up-regulated following 4h of pegIFNa/ribavirin treatment. The numbers

in parentheses represent the percentage of genes that have this motif in the promoter region and the

estimated enrichment with respect to the genomic background.

B. Same as A, for genes that are up-regulated following 16h of pegIFNa/ribavirin treatment.

C. Same as A, for genes that are up-regulated following 48h of pegIFNa/ribavirin treatment.

D. Same as A, for genes that are up-regulated following 96h of pegIFNa/ribavirin treatment.

E. Same as A, for genes that are up-regulated following 144h of pegIFNa/ribavirin treatment.

F. RNA-seq profiles along the NRIR lncRNA, for pre-treatment and post-treatment biopsies at the 4h

time point. Gray: normalized read coverage for baseline/pre-treatment biopsies. Black: normalized

read coverage for post-treatment biopsies. Red: positive di↵erence between post-treatment and pre-

treatment biopsies. Green: negative di↵erence between post-treatment and pre-treatment biopsies.

G. Same as F, for the lncRNA CTD-2521M24.5.

H. Same as F, for the lncRNA CTD-2095E4.5.

Appendix Figure S6.

A. Di↵erential expression patterns of the genes that are significantly up-regulated (FDR < 0.1 and mini-

mum absolute fold change 1.5) in CHC high ISG patients compared to CHC low ISG patients. Blue dots:

genes also significantly di↵erentially expressed following pegIFNa/ribavirin treatment (FDR <0.05); red

dots: genes significant only in the comparison between low ISG and high ISG samples; black dots: genes

not tested in the pegIFNa/ribavirin comparison due to low or highly variable expression levels (Materials

and Methods). X-axis: log2 fold expression change in pegIFNa-treated compared to control biopsies.

Y-axis: log2 fold expression change in high ISG patients compared to low ISG patients. The numbers

of the genes in each category are depicted on the plot area, with the same color code.

B. Similar to A, for genes that are significantly down-regulated (FDR < 0.1 and minimum absolute fold

change 1.5) in CHC low ISG and CHC high ISG patients.

C. Histogram of the di↵erence in expression levels (log2-transformed RPKM) between samples treated

with pegIFNa/ribavirin and CHC high ISG samples, for the genes that are up-regulated (FDR < 0.1

and minimum absolute fold change 1.5) in CHC high ISG patients compared to CHC low ISG patients.

The di↵erences were computed between expression levels averaged across all relevant samples.

D. Similar to C, for genes that are significantly down-regulated (FDR < 0.1 and minimum absolute fold

change 1.5) in CHC high ISG patients compared to CHC low ISG patients.

2



Appendix Figure S7.

A. Principal component analysis (PCA) of protein-coding gene expression levels, for treated and un-

treated CHC. The log2-transformed RPKM levels of protein-coding genes that are di↵erentially expressed

following pegIFNa treatment (minimum absolute fold change 2, FDR<0.05, at any of the 5 time points)

were used as input for the PCA. Green: CHC low ISG, before treatment; orange: CHC high ISG samples,

before treatment; red: pegIFNa/ribavirin-treated samples. The dot shapes depict the time points of the

pegIFNa treatment.

B. Hierarchical clustering analysis of treated and untreated CHC samples. For the hierarchical clus-

tering, pairwise distances between samples were computed as 1-Pearson’s correlation coe�cient, using

protein-coding genes that are di↵erentially expressed following pegIFNa treatment (minimum absolute

fold change 2, FDR<0.05, at any of the 5 time points). The heatmap represents pairwise distances

between samples. Cold colors (blue) represent small distances; warm colors (yellow) represent large

distances.

Appendix Figure S8.

Heatmap of the expression patterns of 100 selected protein-coding genes, in control non-CHC sam-

ples, CHC low ISG and high ISG samples (pre-treatment) and pegIFNa/ribavirin-treated samples. The

selected genes were strongly di↵erentially expressed (minimum absolute fold change 2, FDR<0.01) fol-

lowing pegIFNa/ribavirin treatment for at least 2 time points, but were not significantly di↵erentially

expressed between low ISG and high ISG samples (FDR >= 0.1). With these settings, 85 up-regulated

and 25 down-regulated genes were included. The heatmap represents the Z-score of the log2-transformed

RPKM expression levels. Cold colors represent low expression values; warm colors represent high ex-

pression values.

Appendix Figure S9.

A. RNA-seq profiles along the miR-331/miR-3685 host gene, for pre-treatment and post-treatment

biopsies at the 16h time point, for the three analyzed individuals (I1, I2 and I3). Gray: normalized

read coverage for baseline/pre-treatment biopsies. Black: normalized read coverage for post-treatment

biopsies. Red: positive di↵erence between post-treatment and pre-treatment biopsies. Green: negative

di↵erence between post-treatment and pre-treatment biopsies.

B. Same as A, for the miR-192/miR-194 host gene.

C. Same as A, for the miR-146a host gene.

Appendix Figure S10.

Quantification of mature miRNA levels by qPCR (Materials and methods). We note that qPCR could

not be performed for some samples due to low remaining RNA quantity (Dataset EV 12).

A. Mean Ct value (average of 3 technical replicates, normalized by total RNA quantity) for miR-122-5p,

before and after pegIFNa/ribavirin treatment, at the 5 time points. Black dots: before treatment; red

dots: after treatment. Data from paired biopsies are connected with a dotted line.

B. Log2 fold change (di↵erence between Ct values before and after treatment) for miR-122-5p. The

dotted red line represents a null fold change. Each dot represents a pair of pre-treatment and post-

treatment biopsies.

C. Same as A, for miR-146a-5p.

D. Same as B, for miR-146a-5p.

E. Same as A, for miR-331-3p.

F. Same as B, for miR-331-3p.
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Appendix Figure S11.

A. Dot-chart of the median fold expression change following pegIFNa/ribavirin treatment at the 4h time

point, for predicted targets of miRNAs whose hosts are down-regulated (red dots) or of other miRNAs

(black dots). We show 79 miRNA families with at least 100 conserved target genes. As a control,

we show the median fold expression change for all genes predicted to be targets of any liver-expressed

miRNAs or of genes not predicted to be targeted by these miRNAs (blue dots). The horizontal bars

represent 95% confidence intervals of the median, constructed with a bootstrap resampling approach

(Materials and Methods). Only miRNAs with high expression in normal or HCV-infected liver were

analyzed (Hou et al, 2011). Evolutionarily conserved miRNA target predictions were extracted from

TargetScan v7.1 (Agarwal et al, 2015) (Materials and Methods). miRNAs highlighted in red correspond

to primary miRNA transcripts significantly down-regulated at the 4h time point; miRNAs highlighted in

orange correspond to primary miRNA transcripts significantly down-regulated at other time points.

B. Same as A, for the 48h time point.

Appendix Figure S12.

A. Dot-chart of the median fold expression change following pegIFNa/ribavirin treatment at the 96h

time point, for predicted targets of miRNAs whose hosts are down-regulated (red dots) or of other miR-

NAs (black dots). We show 79 miRNA families with at least 100 conserved target genes. As a control,

we show the median fold expression change for all genes predicted to be targets of any liver-expressed

miRNAs or of genes not predicted to be targeted by these miRNAs (blue dots). The horizontal bars

represent 95% confidence intervals of the median, constructed with a bootstrap resampling approach

(Materials and Methods). Only miRNAs with high expression in normal or HCV-infected liver were

analyzed (Hou et al, 2011). Evolutionarily conserved miRNA target predictions were extracted from

TargetScan v7.1 (Agarwal et al, 2015) (Materials and Methods). miRNAs highlighted in red correspond

to primary miRNA transcripts significantly down-regulated at the 96h time point; miRNAs highlighted

in orange correspond to primary miRNA transcripts significantly down-regulated at other time points.

B. Same as A, for the 144h time point.
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Appendix Figure S1
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Appendix Figure S2
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Appendix Figure S3
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Appendix Figure S4
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Appendix Figure S5

ISRE (25.1% 14.5)

IRF1 (30.1% 8.5)

IRF2 (27% 9.4)

T1ISRE (6.1% 32.3)

PU.1−IRF (48.5% 1.7)

IRF4 (20.2% 2.6)

bZIP:IRF (17.2% 2.4)

Ets1−distal (14.1% 2)

NFkB−p65−Rel (4.9% 3.4)

EKLF (11% 2)

up−regulated 4hA
ISRE (15.4% 10.3)

IRF2 (16.8% 6.6)

IRF1 (17.6% 5.7)

T1ISRE (3.1% 20.5)

PU.1−IRF (41.7% 1.5)

IRF4 (13.7% 1.9)

bZIP:IRF (12% 2)

EWS:ERG−fusion (21.9% 1.5)

NFkB−p65−Rel (4.5% 3)

PRDM1 (16% 1.6)

PU.1 (18.5% 1.5)

KLF5 (57.1% 1.2)

RUNX−AML (15.4% 1.5)

EHF (38.1% 1.2)

RUNX1 (20.4% 1.3)

Six1 (7% 1.7)

up−regulated 16hB

ISRE (33.8% 17)

IRF2 (37.8% 12.4)

IRF1 (39.2% 10)

T1ISRE (8.1% 35.3)

IRF4 (27% 3.3)

PU.1−IRF (52.7% 1.7)

NFkB−p65−Rel (8.1% 5.3)

bZIP:IRF (18.9% 2.4)

up−regulated 48hC

ISRE (23.2% 12)

IRF2 (25.9% 8.9)

IRF1 (25.9% 6.8)

T1ISRE (5.4% 24.4)

IRF4 (21.4% 2.6)

PU.1−IRF (43.8% 1.5)

Six1 (11.6% 2.5)

up−regulated 96hD

ISRE (44.4% 22.7)

IRF2 (44.4% 14.8)

IRF1 (47.2% 12)

IRF4 (33.3% 4)

T1ISRE (8.3% 34.7)

PU.1−IRF (58.3% 1.9)

KLF5 (69.4% 1.7)

NF1 (27.8% 3.1)

up−regulated 144hE

CMPK2NRIRF

6830 kb 6840 kb 6850 kb 6860 kb

0
2

4

A584 baseline

R
PM

0
2

4

A584 pegIFNa 4h

R
PM

di
ff1

A584 difference

R
PM

−4
−2

0
2

4

BST2CTD−2521M24.5G

17390 kb 17395 kb 17400 kb 17405 kb

0
5

10
15 A584 baseline

R
PM

0
5

10
15 A584 pegIFNa 4h

R
PM

di
ff2

A584 difference

R
PM

−1
0

−5
0

5
10

RHOT1CTD−2095E4.5H

32150 kb 32200 kb 32250 kb

0
1

2 A584 baseline

R
PM

0
1

2 A584 pegIFNa 4h

R
PM

di
ff3

A584 difference

R
PM

−1
−0

.5
0

0.
5

1

9



Appendix Figure S6
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Appendix Figure S7
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Appendix Figure S8

CD1C
C2orf82
S100A14
DDIT4
RAB26

FAM151A
CIART
CD1E

THRSP
CYP1A1
FABP3
CA14

SULT1E1
DBP

HSD17B14
HIST1H3H
SIGLEC14

APOBEC3G
TREX1

TMEM229B
FUT4

ZNF107
RBM43

HIST1H2AC
TMEM150B

GPX2
HPSE
MYD88
GTPBP2
SLFN12
P2RY6
STAT2

CXCL11
MLKL
TAP1

TRANK1
NNMT
HESX1
MNDA

S100A9
ATF3
GBP4
NEXN
C1QC

TMEM171
SLC25A28
FCGR1A

ADM
TMEM140
MARCH1
CSRNP1
RXRG
IFITM3
PML

GMPR
IL1RN
THSD1
TRAFD1
ARNTL

BCL2L14
MASTL
RNF19B
PAPPA2
CD86

MS4A4A
CCL2
TFEC

PLEKHA4
LILRB1
IL4I1
MEFV

TNFSF13B
GTPBP1
TYMP
CD38

FAM26F
PLA2G2A

FPR3
LILRA5
CD300E
GPBAR1
ODF3B

UBQLNL
SAA1

AVPR1A
HIST1H2BD
ANKRD22

PLAC8
SECTM1

OASL
SAA2

APOBEC3A
ZBP1

SIGLEC1
HSH2D
LGALS9
CCR1
AIM2
MDK
IRF7

B9
86

C
51

a
C

17
3

C
36

9
C

25
0a

C
14

5
A5

84
A7

64
A7

20
C

55
2

A7
48

A7
27

B2
15

B1
99

A9
91

B3
20

C
18

6
C

71
C

10
6

B9
29

A5
84

_2
A6

09
_2

A7
64

_2
A7

20
_2

B2
17

A9
91

_2
C

59
1

A7
48

_2
A7

27
_2

B2
84

A6
16

_B
2

B1
78

B3
04

A7
07

_2
A9

72
_2

B2
47

B3
71

B4
01

differentially expressed after pegIFNa, no difference between low ISG and high ISG patients

non−CHC low ISG high ISG 4h 16h 48h 96h 144h

−3.2 0 3.4
Z−score log2 RPKM

12



Appendix Figure S9
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Appendix Figure S10

m
ea

n 
C

t v
al

ue
, R

T−
PC

R
15

.0
15

.5
16

.0
16

.5

4h 16h 48h 96h 144h

miR−122−5pA

●

●

untreated
pegIFNa

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

lo
g2

 fo
ld

 c
ha

ng
e 

(C
t d

iff
er

en
ce

)
−1

.0
−0

.5
0.

0
0.

5

4h 16h 48h 96h 144h

miR−122−5pB

●

●

●

●

●

●

●

●

●

●

●

m
ea

n 
C

t v
al

ue
, R

T−
PC

R
21

22
23

24
25

26

4h 16h 48h 96h 144h

miR−146a−5pC

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

● ●

●
●

●

●

lo
g2

 fo
ld

 c
ha

ng
e 

(C
t d

iff
er

en
ce

)
−3

−2
−1

0
1

2

4h 16h 48h 96h 144h

miR−146a−5pD

●

●

●

●

●

●

●

●

●
●

●

m
ea

n 
C

t v
al

ue
, R

T−
PC

R
24

25
26

4h 16h 48h 96h 144h

miR−331−3pE

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●
●

●
●

lo
g2

 fo
ld

 c
ha

ng
e 

(C
t d

iff
er

en
ce

)
−2

.0
−1

.0
0.

0
1.

0

4h 16h 48h 96h 144h

miR−331−3pF

●

●

●

●

●

●

●

●

●

●●

14



Appendix Figure S11
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Appendix Figure S12
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miR−23a/23b
miR−139−5p

miR−30a/30c/30d/30b/30e
miR−452
miR−425

miR−15ab/16/195/424/497
miR−33a/33b
miR−181abcd

miR−495
miR−130ab/301ab/454

miR−7
miR−192/215

miR−383
miR−27ab
miR−194

miR−142−5p
miR−101

miR−146a/146b−5p
miR−103/107

miR−374a/374b
miR−128

miR−142−3p
miR−376c

miR−125b/125a−5p
miR−200b/200c/429

miR−28−5p/708
miR−106ab/17/20ab/519d/93

miR−1/206/613
miR−423−5p
miR−19a/19b

miR−503
miR−455−5p

miR−143
miR−144

miR−25/32/363/367/92ab
miR−26a/26b/1297

miR−221/222
miR−199ab−5p

miR−148a/152/148b
miR−10ab

miR−199a−3p/199b−3p
miR−155
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miR−501−3p/502−3p
miR−375

miR−28−3p
miR−361−5p
miR−490−3p

no expressed miR
miR−192/215
miR−103/107
miR−486−5p
miR−331−3p

miR−10ab
miR−1/206/613

miR−139−5p
miR−150

miR−320abcd
miR−421

miR−21/590−5p
miR−223
miR−186

miR−532−3p
miR−495

miR−378/422a
miR−423−5p

miR−383
miR−203

miR−146a/146b−5p
miR−141/200a

miR−29a/29b/29c
miR−503
miR−425

any expressed miR
miR−27ab

miR−28−5p/708
miR−7

miR−15ab/16/195/424/497
miR−19a/19b

miR−145
miR−30a/30c/30d/30b/30e

miR−23a/23b
miR−22

miR−185
miR−33a/33b
miR−455−3p

miR−199ab−5p
miR−140−3p

miR−374a/374b
miR−452

miR−26a/26b/1297
miR−130ab/301ab/454

miR−142−3p
miR−335
miR−155
miR−365

miR−485−5p
miR−193a−5p

miR−144
miR−24

miR−409−5p
miR−499−5p

miR−200b/200c/429
miR−128
miR−101

miR−199a−3p/199b−3p
miR−342−3p
miR−455−5p

miR−125b/125a−5p
miR−221/222

miR−106ab/17/20ab/519d/93
miR−194

let−7a−i/miR−98
miR−25/32/363/367/92ab

miR−340
miR−148a/152/148b

miR−376c
miR−532−5p

miR−143
miR−181abcd

miR−494
miR−142−5p

miR−193a−3p/193b
miR−122

B
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